T he stability of soil organic matter (SOM) has received considerable interest in recent decades due to its key role in global C cycling and its potential feedback to climate change, as well as its importance for maintaining the biological, chemical, and physical quality of soil. SOM stability can be broadly defined as its resistance to decomposition regardless of mechanism. It is typically investigated using biological methods such as measuring microbial respiration from SOM decomposition during laboratory incubation, isotopic methods using 13 C and 14 C concentrations, and the application of various chemical and physical fractionation techniques. The nature of SOM stabilization is fairly well understood conceptually but lacks quantification-particularly the relative contribution of the various mechanisms for a given soil.
Thermal analysis techniques such as thermogravimetry (TG), differential scanning calorimetry (DSC), and evolved gas analysis (EGA) are increasingly used to study SOM stability. These techniques make it possible to determine the energy as heat necessary for its thermal oxidation (i.e., combustion), which can be seen as the energy barrier to SOM decomposition, as well as the energy stored in a soil sample, which can be related to the energy yield obtained by microorganisms during decomposition. Thermal analysis for SOM characterization of bulk soil samples integrates the chemical composition and molecular structure of SOM (i.e., energy input to breakdown SOM molecules during combustion and the energy yield of this breakdown) as well as the stabilization of SOM through interactions with soil minerals (i.e., energy input necessary to break the bonding of SOM with mineral particles and the energy consumed/ released from this breakdown). Thermal analysis is therefore a highly integrative method that requires little sample preparation and allows the analysis of bulk soil samples without pre-treatment, even with low C content. Although thermal analysis techniques are increasingly proposed as promising for studying SOM stability, contrasting results have been reported in the literature concerning the relationships between thermal analyses and biological organic matter stability.
In the November-December 2013 issue of Soil Science Society of America Journal, researchers investigated the relationships between thermal analyses and biological stability of SOM for a wide range of soils collected from 28 sites from across the U.S. They found that different relationships exist between thermal and biological stability of SOM for samples with different C concentrations, which they attributed to different mechanisms of SOM stabilization. For soils with low C content (<~30 g C kg -1 ), lower SOM decomposability was correlated with greater thermal stability, which the researchers attributed to interaction of SOM with soil minerals as the major SOM stabilization mechanism in these soils. In turn, in soils with higher C content (>~30 g C kg -1 ), greater SOM decomposability was correlated with SOM combusted between 345 and 460°C attributable to abundant plant debris with relatively high thermal stability but rapidly decomposed in soil.
The authors conclude that our ability to interpret thermal analysis results will improve as we improve our ability to quantitatively partition the contributions of various stabilization mechanisms to the overall SOM biogeochemical stability, potentially using thermal analysis or through various other biological, chemical, or physical techniques. 
